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1. Hean ocBoeHMsI AUCUUNIMHBI

Henpto aucuuruimabl «JIuneitHas anreOpa» SBISIOTCS OCHOBBI TEOPUM BEKTOPHBIX
IPOCTPAHCTB, JIMHEHHBIX IPeoOpa3oBaHUM, BEKTOPHBIX MPOCTPAHCTB CO  CKaISPHBIM
IIPOM3BEICHUEM U JIMHEHHBIX Ipeo0pa3oBaHUil B HUX, a TAK)KE OCHOB JIMHEHHOM r€OMETPHH.

2. MecTo TMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHOMH MPOrpaMmbl

JuctunnuHa «Jlunelinas anreOpa» OTHOCHTCS K 00s3aTEIbHOM YyacTu oOpa3oBaTeIbHOMN
IIPOrpaMMbl U HUCIIOJIb3YET 3HAHUS U YMEHHUS, MOJIyYEHHBIE CTYI€HTaMU IIPU U3YyYEHHHM KYpPCOB
ayreOpbl U FEOMETPHH, a TAKXKe 3a/IeHCTBYET 3HaHUA U3 Kypca «BBeneHue B TEOPHIO MHOKECTB U
JIOTHYECKYIO0 CUMBOJIUKY». OOCYyX/1eHNE MPUIIOKEHUN THHEWHOM anreOpbl B PU3UKE 3a€HCTBYET
UH(POPMALIKIO, MTOJYYEHHYIO CTYJIEHTaMH B Kypce (PU3UKU. 3HaHUs, MOIy4YeHHbIE IPU U3YUEHUU
JMHEWHOW anreOpsl, 3a/IeHCTBYIOTCS MPAKTUYECKA BO BCEX MATEMaTHUECKUMX Kypcax M Kypcax
npoeCCHOHATIBHOM IMOATOTOBKM. OJTO MaTeMaTHYeCKUH aHalu3, JAUCKPETHas MaTeMaTHKa,
Teopust QYHKIHUK KOMIUIEKCHOW TIEPEMEHHOM, TEOpUsl KOAUPOBAHUS, anreOpandecKre METOIbI B
KOJMPOBAaHUM, MaTeMaThyeckas JIOTUKa W TEOpHs aJrOpUTMOB, METOAbI M CpEeACTBa
KpUnrorpaguueckor 3ammTbl HH(QOPMAIUK, TEXHOJOTMH MHOTOMEPHOTO aHalIHW3a JaHHbBIX,
buzmka.

3. [lnanupyemMble pe3ybTaThl 00y4eHHS MO AUCHHUILIMHE, COOTHECEHHBIE ¢ IUIAHNPYEMBIMH
pe3yJbTaTaMH 0CBOeHHMs 00pa30BaTeIbHOI NPOrpaMMbl

IIponiecc um3ydeHus AUCUUIUIMHBI HampaBieH Ha (GOPMHUPOBAHUE  CIEAYIOLIMX
komneTreHmit B coorBercTtBUU ¢ ®PI'OC BO, OOII BO u npuoOpeTteHust cieayouux 3HaHuM,
YMEHUH, HaBBIKOB U (WJIM) OIBITA 1EATEIbHOCTH:

dopMupyemasi Nuaukarop 10CTHKEHUS Ilepeuennb
KOMIeTeHIUs KOMIeTeHINH IUVIAHNPYEeMBIX pPe3yJIbTaTOB

(kox M popMyJIHpPOBKA) (kox u hopMyJIIPOBKA) o0yueHust

YHuBepcaJibHble KOMIIETEHIINHU

YK-1 HN-YK-1.6 3HaTh:

CrocobeH ocymiecTBIATh | 3HACT METOBI TOUCKA, - OCHOBHBIE KJIACCHI OOHEKTOB

MTOVCK, KPUTHICCKHIA KPUTHYECKOTO aHAJM3a ¥ OIICHKH | JTMHEWHOU anreOpshl

aHaIIN3 U CUHTE3 JIOCTOBEPHOCTH WH(GOPMAIHIH, Ymern:

WHPOPMAIIUH, IPUMEHSATH | METO/IbI ICKOMIIO3UINH 3aJ]auil U | - paclio3HABaTh O0BEKTHI 3a/JaHHOM

CUCTEMHBIH ITOIXOT IS CIOCOOBI TIOCTPOCHUS 3a/1aun

PEIIeHNs IOCTABICHHBIX | JIOTHYECKUX YMO3aKIIOYeHUN

3a1a4 Hn-yK-1.7 Ymersn:
CriocoOeH MpUMEHSITh CPEACTBA U | - BRIOUPATh COBOKYITHOCTH METO/IOB,
METO/IBI TTOVCKa HH(OPMAITUH, COOTBETCTBYIOIIUX KIIACCY OOBEKTOB
MIPOBOJIUTH aHAIIU3 U OIIEHKY e€ paccMarpuBaeMou 3a1a4u, U
JIOCTOBEPHOCTH, BBITIOJIHATH MOCIIEA0BATEILHOCTD MTPUEMOB H
AQHAJIN3 U JCKOMITO3UIIMIO 33/1a4H, | JEMCTBUI AJIs €€ KOPPEKTHOTO
COCTaBIIATH MJIaH €€ pelIeHHs, perieHns
BBITIOJHSITH KOPPEKTHOE Bnaners HaBbIKAMM:
KOHCTPYHPOBAHHE JIOTHYECKUX - HHTEPIIPETALNU PE3yIbTaTOB
YMO3aKJIIOUEHU I aHaJM3a BEIYHCICHHUN B 337a4aX

anredpsl
Oo6menpodgeccuoHaIbHbIE KOMIIETEHITUT
OIIK-3 | H-OIIK-3.8 | 3HaTh:




Cnoco0OeH HCIO0Ib30BATh
HEOOXOIMMBIC
MaTeEMaTUYECKHE METOIBI
JUTSL PEILICHUS 3a/1a4

PO eCCHOHATTEHOM
IEATENIBHOCTH

3HaeT OCHOBHBIC TIOHSATHS,
PE3YIBTATH K METO/IbI
COBPEMEHHOW MaTeMAaTUKH, U
CIICHApUU MX IPUMEHCHHS B
3amagax mpogeCcCHOHATEHOM
JIeSITEIIbHOCTH

- OCHOBHBIC MTOHSATHUS U PE3YJIbTAThI
JTUHEHHOH areOphl

H-OIIK-3.9

YmMeeT pacio3HaTh
MaTeMaTH4YeCKHe CTPYKTYPHI,
BO3HHKAIOIIHE B 33/1a4ax
npoheCcCUOHATBHOMN
JeSITeIIbHOCTH, KOHCTPYUPOBATH,
aHaJIN3UPOBATh OOBEKTHI U
BBIMTOJTHATD BBIYHCICHUS,
(dhopMyTUpOBaTH TPEOOBAHUS K
CBOWCTBAM MaTEeMAaTHUYECKHIX
00BEKTOB, HEOOXOTUMBIM JIJIS
pelieHus npoQeccuoHaIbHON
3aa4n

Ymern:

- CTPOUTH U aHAIU3UPOBATH OOBEKTHI
Y BBITIOJTHATH OCHOBHBIE BBIUHCIICHUS
B JTMHEIHON anredpe

Baapers:

- OTIBITOM PaOOTHI C TMHEHHBIMH
0TOOpaXKeHUSIMH, HABBIKAMU
BBIYHCJICHUN XapaKTEPUCTHK
BEKTOPHBIX MOJIIPOCTPAHCTB H
JTUHEHHBIX 0TOOPaKCHHH B
MaTpu4HOU opme

4. O0bem, CTPYKTYpa U coJepsKaHue TUCHUIINHBI

OO6m1ast Tpy10€MKOCTh TUCIHUIUIMHBI COCTABIISICT 4 3aueTHBIX enunuil, 144 akas. 4acos.

Ne Tembl (pa3aebl) Buapl yueOHbIX 3aHATHIA, DopMBbI TEKYLIETO
n/n AUCUUILINHDI, BKJIIOYAsI CAMOCTOSITEILHYI0 | KOHTPOJISI yCIIeBAEMOCTH
HX colep:KaHue padoTy CTYAeHTOB,
U MX TPYA0E€MKOCTh dopMa NpPOMeKYTOYHOM
(B akaileMH4eCKHX 4acax) aTTecTaluu
= KonrtakTHas pa6ora (no cemecmpam)
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3ananue s caMm. pad. Ne 1
1 |BekTopHOE MPOCTPAHCTBO 3 6 6 2 7 A A P
Camocrosr. pabora Ne 1
5 I"'oMoMOp(HU3MBI BEKTOPHBIX 3 8 8 1 7 3apanue 1 cam. pad. Ne 2
MPOCTPAHCTB CamocTosT. pabota Ne 2
Jluneiinpie onepaTopsl 3ananue U1t caM. pad. Ne 3
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Camocrosr. pabota Ne 3
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KBaJ[paTHYHbIe QOPMBI
Bekropsble npocTpaHCcTBa €
p poeTp 3aganue st cam. pad. Ne 5
5 |momosiHHUTEIBLHOM 3 4 4 2 7
. CamocrosT. pabota Ne 4
CTPYKTypOH
2| 05 | 335 pbk3amen
HUTOI'O 32 | 32 10| 0,5 | 69,5

Conep:xanue pa3ieioB IMCUUILTHHBI



1. BekTOpHOE MPOCTPAHCTBO.

1.1. IloHsiTHE BEKTOPHOTO MPOCTPAHCTBA: ONPEAEICHUE U IIPUMEPBI BEKTOPHBIX IIPOCTPAHCTB HAJ
0ECKOHEUHBIMU U KOHEUHBIMU NOJISIMU. JIMHEWHas 3aBUCUMOCTB U €€ CBOICTBA.

1.2. IToanpocTtpancTBo. OOBeaUHEHNE, CyMMa U MIepeceueHre MoANpoCcTpancTB. [Ipsmas cymma
NOAIpOCTpaHcTB. JIuHelHas 000104Ka MOJAMHOKECTBA BEKTOPOB BEKTOPHOT'O MTPOCTPAHCTBA.

1.3. basuc u pazmepHocThb. Pa3mepHOCTH 1 6a31Chl CyMMBbI U IIEpeceueHusl MOANPOCTPAHCTB.

1.4. Koopnuuatel BekTOpa B 0Oasmce. Marpuiia mepexojga OT OJHOTO 0a3uwca K Jpyromy.
Beruucnenune koopArHAT BEKTOpa IpU CMEHe 0a3uca.

1.5. IIpssmas cymma noarpoctpancts. [Ipsmoe qononHeHne K NoAIpoCTpaHCTBY.

2. 'omoMopdu3Mbl BEKTOPHBIX POCTPAHCTB.

2.1. JluneitHoe otoOpakeHue (roMoMOp¢Hu3M) BEKTOPHBIX MPOCTPAHCTB. [IpuMepsl TUHEHHBIX
oroOpakeHuil. M3zomopdusm BeKTOpHbIX MpocTpaHCTB. Kilaccudukanus KoHEUHOMEPHBIX
BEKTOPHBIX MPOCTPAHCTB. ba3uc kak n3omMmopdhusm.

2.2. Matpuiia THHEHHOTO 0TOOPaKEHUSI BEKTOPHBIX IMPOCTPAHCTB B Mape 06a3nucoB. Ee n3menenue
pu CMeHe 06a3HCOoB.

2.3. SInpo u 00pa3 JIMHEHHOTO 0TOOpaXKEHUS, UX Pa3MEPHOCTH.

3. JIuHeiiHble OonepaTopsbl.

3.1. IlonsaTHe sHIOMOpP(}U3MAa BEKTOPHOI'O MPOCTpPAaHCTBA (JIMHEHHOro omepartopa). Martpuua
JTuHEenHoro oneparopa B 6azuce. [lomobue marpwuir.

3.2. IlosMHOMBI OT JIMHEWHOIO OIEPAaTOpa, MUHUMAJIbHBIMA IOJIMHOM JIMHEHHOIO OIEPATOpa.
Boruncnenne MUHMMAIBHOTO NOJIMHOMA JIMHEHHOTO ONEpaTopa.

3.3. THBapuaHTHBIE OAIIPOCTPAHCTBA JIMHEUHOTO oneparopa. [IpumMepsl IMHENHBIX ONIEPAaTOPOB,
oOmamaromuXx W He O0JNagaomuX COOCTBEHHBIMH WHBAapPHAHTHBIMH ITOANPOCTPAHCTBAMH.
Marpuua nuHelHoro oneparopa B 6a3uce, COraacoBaHHOM ¢ HHBapUAHTHBIM HOJIPOCTPAHCTBOM.
IIpoexTopsl.

3.4. CoOcTBeHHbIE BEKTOpbl U  COOCTBEHHbIE 3HAU€HUs JMHEHHOro  oIeparopa.
XapakTepUCTUYECKUI IIOJMHOM JIMHEHHOIO OIeparopa W €ro HMHBApUAaHTHOCTb. Teopema
INamunbpToHa — Koyn (0€3 oka3aTenbCcTBa).

3.5. KopHeBble MOANPOCTPaHCTBA JINHEHHOTO onepaTopa. PaznoskeHne BEKTOPHOIO MPOCTPAHCTBA
B IIPSIMYIO CYMMY KOPHEBBIX MTOJIPOCTPAHCTB (0€3 J0Ka3aTeabCcTBa).

3.6. )KopnanoBa HopManbHast opMa MaTpUILIbl TMHEHHOTO oniepaTopa. JKopaaHoB 6a3uc (Teopema
0 YKOPJIaHOBOI HOpMaNbHOM (hopMme TnHEeHHOTo onepaTopa — 63 10Ka3aTeNIbCTBA).

4. buiuHeliHble U KBaJApaTU4HbIe GOpMBI.

4.1. bununeitHas ¢opma. BekTropHOE MpOCTPaHCTBO OUIMHEHHBIX (HOPM HA TaHHOM BEKTOPHOM
npoctpancTBe. CUMMeTpUYECKHE M KOCOCHUMMETpHUYecKHe OuimHelHble ¢opMmbl. Marpuna
OunuHelHoW ¢opMbl B BBIOpaHHOM Oasuce M ee mpeoOpa3oBaHHWE INPU CMeHE Oa3HCOB.
KOHrpysHTHOCTBH MaTpHII.

4.2. KBagpatuunsle ¢opmbl. KaHOHMUYECKUII 1 HOpMalbHBIM (B BELIECTBEHHOM CIlyyae) BUIbI
MaTpULbl KBaJpaTUYHONH (OpMbI. 3HAKOOIPENEIEHHOCTh M HEBBIPOXKAEHHOCTb, CUTHATYpa U
paHr. DKBUBAJIEHTHOCTh KBaApaTHuyHBIX (GopMm. Meroasl Jlarpamka u Skobu mnpuBeneHHS
KBaJpaTUUHOM (OpMbI K KaHOHHYeCKOMY BHIYy (6e3 nokazartenbctB). Kpurepuit CunbBectpa
HOJIOKHUTETBHON ONPeeIeHHOCTH KBaJpaTUYHOU (POPMBI.

5. BeKTOpHBIE NPOCTPAHCTBA € JONOJTHUTEILHONH CTPYKTYPOIi.

5.1 EBkmmnmoBsl mpoctpanctBa. HepaBenctBo Komm — BynskoBckoro. Ero cneacrtsus.
OpTOroHanbHOCTb. OpTOHOPMUPOBAHHBIN Oasuc. Teopema 0 CYIIECTBOBaHUHU
OpTOHOpMHUpOBaHHOTO 0Oasuca. IIpouecc oproronanuzamuu I'pama — HImuara. OproroHanbHoe
JOTIONIHEHWE TOJIpocTpaHcTBa. M3omMopdu3M eBKIMIOBBIX HPOCTpaHCTB. OpToroHanbHas
rpynmna.

5.2. [lomyropanuueitHpie GopmMbl. IpMHTOBHI (hopMBI U TpocTpaHcTBa. HepaBencTBo Komm —
ByHsKOBCKOro B 3pMUTOBOM ciiyyae. OpTOHOPMHUPOBAHHBINA Oa3UC B 3PMUTOBOM MTPOCTPAHCTBE.
PasenctBo [lapceBana. YHuTapHbIe MaTpUIlbl U YHUTAPHAS TPyMIIA.



5. Od0pa3oBaTe/ibHbIe T€XHOJIOTHUH, B TOM 4YHCJIe TEXHOJOTHMHU 3JIeKTPOHHOIO 00y4YeHUS] H
AUCTAHIMOHHBIE 00pa3oBaTejibHbIE TEXHOJOTHMHU, HCHOJb3yeMble MPHU OCYIIEeCTBICHUH
00pa3oBaTeIbLHOIO Mpolecca Mo IUCIUNIHHE

B niporiecce 00ydeHuUst UCTIONB3YIOTCS CIESIYIOIINE 00pa30BaTEIbHBIC TEXHOJIOTHU:

AxkageMuyeckasi JIeKI[UsI C JJIeMEHTAMHU JIeKHHMHU-0ecebl — TIOCIIEI0OBATEIHLHOEC
U3JI0KCHUE MaTepralia, OCYIIECTBIIIEMOE MPEUMYILIECTBEHHO B BHJIE MOHOJIOTA MTPETIO1aBaTellsl.
DneMeHThl JIeKIMU-Oecenbl 00eCneunBalOT KOHTAKT INpenojaBaresst ¢ ayJuTopuei, YTo
MI03BOJISICT IIPUBJICKATh BHUMAHUE CTYICHTOB K Han00JIee BAKHBIM TeMaM JTUCIUITIIMHBI, aKTHBHO
BOBJICKATh HUX B yqe6HLIﬁ mnmponecc, CTUMYIUPOBATL HHTCPCC U PpPacCCTaABIIATH AKLCHTHI,
KOHTPOJIMPOBATh TEMIT H3JIOKEHHsI y4eOHOro Mmarepuaja B 3aBHCHMOCTH OT YPOBHS €ro
BOCIIpHUATHA.

IIpakTHyeckoe 3aHsITHE — 3aHITHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUWI U
HABBIKOB 110 3aKpPCIJICHUIO IIOJYUYCHHBIX Ha JICKIUH 3ganuii. Ha MPAKTUYICCKOM 3aHATUU
IPOBOJUTCS TaKXKe pa300p BBI3BABIIUX 3aTPyJHEHHE 337ad W3 3aJlaHUi JUISI CaMOCTOSITEIIbHON
paboThL.

Koncyabramum — BuJ yueOHBIX 3aHATUH, SBISIOMMICS OAHON U3 (HOpM KOHTpOJIS
CaMOCTOSITENILHOM  paboOTBl  CTyACHTOB. Ha KOHCympTamusiX 1O TPOCKOE CTYIEHTOB
paccMaTpUBAIOTCS HauOoJee CIOXHBIE MOMEHTHI TPU OCBOCHHHM MaTepuayia JUCIUTUIMHBI,
npenoaaBarCyib OTBEYACT Ha BOIPOCHI CTYACHTOB, KOTOPBLIC BO3HHUKAKOT Y HHUX B HIPOLCCCC
CaMOCTOSITEIILHOU PA0OTHI.

6. IlepeyeHb JUIIEH3HOHHOT0 M (WJH) CBOOOJHO PACHPOCTPAHSIEMOro MNPOrPaAMMHOIO
ol0ecreyeHusi, HMCHOJb3YyeMOr0 IPH OCYLIECTBJICHHHM 00pa30BATEJBHOIO Ipolecca Io
AUCHHILIMHE

B mpomecce ocymiecTBieHuss  00pa3oBaTENBHOTO  Mporecca MO TUCIUIUIMHE
UCIIONIB3YIOTCS:

It (hOpMHUPOBAHUS MATEPHAIIOB JIJISI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M IPOBEICHUS
MIPOMEKYTOUHOM aTTecTaIuu, Uit GOpMUPOBAHUST METOAMUECKUX MATEPUAIIOB IO TUCITUILINHE:

- mporpammel Microsoft Office;

- u3gaTenabckas cucteMa LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb COBpeMeHHBIX MPO(eCcCHOHAJBHBIX 0a3 JaHHBIX UM HHGOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCII0JIb3YEMBbIX IIPH OCYLIECTBJICHHH 00Pa30BaTeIbLHOIO NpoLecca 1no
AUCHHUILIMHE

B npomecce ocymecTtBiaeHus ~00pa3oBaTeNBHOrO — Ipolecca IO JUCHUIUIMHE
HCIOJIb3YIOTCS:

- ABTOMaTu3upoBaHHas 6nbanoTeyHo-uHpopmannonnas cucrema «bYKNU-NEXT»

http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnektpoHHas OubmroTeyHas cucreMa «Jlaup» https://e.lanbook.com

- DnekTpoHHas oubroTeuHas cucrema «kOpaitr» https://urait.ru

- DnekTpoHHas 6ubnuoreyHas cucrema «KOHCYIbTaHT CTyICHTa»

https://www.studentlibrary.ru



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22

8. IlepeueHb OCHOBHOW ¥ /IONMOJHHUTEJbHOW Yy4eOHOI JUTepaTypbl, pecypcoB
HHPOPMALMOHHO-TEJIEKOMMYHUKAUNOHHOH ceTn «UHTepHeT» (IIPpM HE00XOAUMOCTH),
PeKOMeHIyeMbIX /1Jisl OCBOEHHS 1M CHUIITHHbI

a) OCHOBHAasl JTUTepaTypa
1. Tumodeera H. B. JIuneitnas anredpa. CoBpemeHHas anredpa: yueod. mocodue i By30B
- SIpocnagis, SApl'Y, 2012. http://www.lib.uniyar.ac.ru/edocs/iuni/20120204.pdf
2. Tumodeera H. B. Jluneitnas anredpa. CoBpemenHas anrebpa: yueOHoe mocodue s
BY30B. U.2 - SIpocnasis, SApl'Y, 2017.
http://www.lib.uniyar.ac.ru/edocs/iuni/20170206.pdf
3. [Ipockypsikos U. B. CoopHUK 3a1a4 10 IMHEHHOM anredpe: yuebHoe mocoOue Asisi By30B
— Camnkr-IlerepOypr: Jlans, 2024 https://reader.lanbook.com/book/397331

0) 1OMOJIHUTE/IbHAS JIUTEepaTypa
1. Koctpukun A. 1. BBenenue B anredpy: yueOnuk: B 3 yactsx. Yacts I: OcHOBBI anreOpsl
— M: OU3SMATIIUT, 2003. https://www.studentlibrary.ru/ru/doc/ISBN5922101676-
SCNO0000/000.html
2. Koctpukun A. U. Beenenue B anrebpy: yuebHuk: B 3 yactsax. Yacts II: Jlunelinas
anrebpa — M: ®U3MATIIUT, 2000.
3. Koctpukun A. U. Beenenue B anreOpy: yueOHuk: B 3 yactsax. Yacts III: OcHoBHBIE
CTpYKTYpHI anredpsr — M: ®USMATIIUT, 2001.

9. MaTepuajbHO-TeXHHYecKas 0a3a, He0OX0AMMasl VIS OCYIIECTBJIEHUsI 00Pa30BaTeIHLHOI0
npoiecca mo JUCHUIINHE

MarepuanbHo-TeXHHUECKas 0a3a, HeoOXoAuMas /ISl OCYIIECTBIEHUSI 00pa30BaTEIbHOIO
npolecca 1o AUCUUIUIMHE BKJIIOYAET B CBOM COCTaB ClieUaIbHbIE TIOMELICHMUS:

- yueOHble ayTUTOPUHU ISl IPOBEICHUS 3aHATUH JICKIIUOHHOTO THIIA;

- yueOHbIe ayTUTOPHH ISl TIPOBEICHHSI TPAKTHYECKHIX 3aHATHI (CEMUHAPOB);

- yueOHbIe ayTUTOPHUHU ISl IPOBEJICHUS TPYNIOBBIX U MHAWBUYAIbHBIX KOHCYIbTAIIUMN;

- y4yeOHblE ayIUTOPUU JUIsI TPOBEACHMS] TEKYLIEro KOHTPOJs U NPOMEXYTOUHOU
aTTecTaluu;

- IOMEIIEHHUS Il CaMOCTOSTENbHON paboThI;

- IOMEILEHUS JUI XpaHEHUs U TPO(PUIAKTHIECKOT0 00CTY)KHBaHUS TEXHUYECKUX CPEJICTB
00yJeHwusl.

CrnenanbHble MOMEIIEHHUS] YKOMIUIEKTOBAHbI CPEACTBAMU OOYYEHHUs, CIYXKAIUMH JUIs
npeJcTaBieHus yueOHoM nHpopmanuy 60JIbIION ayAUTOPUH.

[TomerieHust A CaMOCTOSITETLHOM pabOThl O0YYAIOIIUXCS OCHAIIEHBl KOMIBIOTEPHOMN
TEXHUKOW C BO3MOYKHOCTHIO MOJAKIIIOUEHUs: K ceTu «/HTepHeT» u obecrneueHueM J0CTymna K
3NIEKTPOHHOM MH(}OopMaIoHHO-00pa3oBaTensHOU cpese SAplY.

ABTOp(BI):

[Tpodeccop kapeapsr AMII, n.¢.-m. H. H. B. Tumocdeena


http://www.lib.uniyar.ac.ru/edocs/iuni/20120204.pdf
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Ipuioxkenne Ne 1 k padoyeid mporpaMme 1M CIUATIIAHbBI
«JIuneiinas aaredpa»

DoH/1 OLIEHOYHBIX CPEJICTB
JJIs1 MPOBe/IeHUs] TEKYIIero KOHTPOJIsl YCIIeBaeMOCTH
U MIPOMEKYTOYHOM aTTEeCTAIUM CTY/IeHTOB
0 AUCHMILIHHE

1. TumnoBble KOHTPOJILHBIE 32/IaHUS U UHBIE MATEPHUAIbI,
HCI0JIb3yeMble B IpoLecce TeKyllei arrecTanuu

3amaHus Uil CaMOCTOSITENbHOM paboTel dopmupyror, a CaMocToATenbHbIE PaOOTHI
koHTposupytoT chopmupoanHocTh OIIK-3 (maaukaropsr U-OIK-3.8, U-OIIK-3.9)

Bce nHomepa 3aganmii nanbl mo kuure WU.B. IIpockypsikoBa (n. 4 10NOJHUTEILHOM
JIUTEPaTyphbl)
3anaHue AJ1s1 cCaMOCTOATEIBLHOI padoThl K TeMe 1 «BekTopHOE mpocTpaHCTBO»
1279, 1281, 1282,1283, 1284, 1288 — 1292, 1299, 1303, 1304, 1313, 1318, 1321, 1322(6 3anau).
3agaHue 1)1 caMOCTOATEILHOM PadoThl K TeMe 2 «['oMoMOpdU3MBI BEKTOPHBIX IPOCTPAHCTB)
1436, 1439, 1440, 1442, 1443, 1446, 1449, 1453 (6 3anmay).
3apanue 11l CAaMOCTOSITeIbHOM padoThl k TeMe 3 «JIuneiinbie onepatopey 1468, 1473, 1474,
1478, 1499.
3agaHue 1Jis1 CAaMOCTOSITENIbHOI padoThl K TeMe 4 «bunnHeiHbIe U KBaJpaTHUHbIE (POPMBDY
1175, 1176, 1178, 1179, 1185, 1186, 1189, 1192, 1201, 1214, 1216 (5 3axay9)
3agaHue 1Js1 CAMOCTOSATE/NbHOW padoThl K TeMe 5 «BekTopHbIE NPOCTpAaHCTBA C
JOTIOTHATEIBHOU cTpyKTypoi» 1357, 1358, 1362, 1363, 1366, 1371, 1372 (6 3anaq)
CamocrosiTeabHas padora Ne 1 «BektopHoe mpoctpancteo» 1278, 1300, 1321
CamocrositeibHas padora Ne 2 «['oMmomMophu3Mbl BEKTOPHBIX IPOCTpaHcTB» 1444, 14520
CamocrositenbHasi padora Ne 3 «Jluneiinsie onepatops» 1467, 1534 (B sToii 3a1ade HAWTH
COOCTBEHHBIE 3HAYEHMS] W KOJMYECTBO >KOPJAHOBBIX KIETOK JJs KaXKJI0ro COOCTBEHHOTO
3HAUYCHMUS)
CamocrositesibHas padora Ne 4 «BekTtopHbIe TPOCTPAHCTBA C JOTOTHUTEIBLHON CTPYKTYPOH»

1360, 1371, 1543

2. Cnucok BOIIPOCOB U (I/IJ'II/[) 3aJaHuH 1Js NMpPpOBECACHUSA HpOMe)KyTO‘-IHOﬁ aTTreCTalumn

3ajaHue JIK3aMeHa COCTOMT U3 Oujera, coaepXkallero 2 TEeOpeTUYECKUX Bompoca (CM.
NPUBEJCHHBIM HWXKE CIMCOK), M 337a4M (CM. NMPHUBEJIECHHBIN Jajiee CIHCOK), KOTOPYIO CTYAEHT
BbIOMpaeT ciay4yailHeIM oOpa3om Hapsay ¢ OunetoM. CTyneHTy MOryT OBbITh 3a/JaHbl
JIOTIOJTHUTEIIBHBIE BOIIPOCH! (B paMKax BOIIPOCOB OMIIeTa MM HAa TEMY 33]]aui) C L1eJIbI0 BBISIBUTh
YPOBEHb MOHUMaHUSI U3Y9EHHOT'O MaTepHara.

Cnucok Bonpocos k3amena (M-YK-1.4, U-OIIK-3.8)

1. JluneiiHble BeKTOpHbIe mpocTpaHcTBa. OmnpeneneHue W npumepbl. JluHeliHas o0osouka.
[TonmpocTpancTBa BEKTOPHOIO MTPOCTPAHCTBA.

2. Ilepeceuenue u cymma noanpoctpancTs. [Ipsamas cymma.

3. PazmepHOCTh M 06a3uc JHMHEHHOrO BEKTOPHOIO MPOCTpaHCTBA. TeopemMa O MOHOTOHHOCTH
pasMmepHocTH. MaTpuiia nepexoia oT 6a3uca k 6asucy.



4. JluneiitHple OTOOpakeHUs W JIMHEHHBIC OINEpaTOphbl. 3aJaHUE JHMHEHHBIX OTOOpaKeHUIt
MaTtpuiiaMu. Pa3zMepHOCTh MPOCTPaHCTBA JIMHEHHBIX OTOOpaKEHWW M3 OJHOTO MPOCTPAHCTBA B
Ipyroe.

5. CBs3b MeX/ly MaTpUIlaMU JIMHEHHOIO OllepaTopa B pa3HbIX 0a3ucax.

6. Slnpo u o6pa3 nuHeitHOro onepaTopa. TeopeMa o pa3sMepHOCTH sipa U oOpasa.

7. Panr nuneitHoro omeparopa. IlogoOue marpui. Kputepuu HEBBIPOKICHHOCTH JHMHEHHOTO
orepaTopa.

8. Xapakrepuctuueckuii MHOTowieH. [Ipumepsl. Crient u onpeaenuTenb Kak MHBaPUAHTHI.

9. lnBapuaHTHOE MOANPOCTPAHCTBO JIMHEUMHOTO onepaTopa. IHBapruaHTHOE NPSIMOE pa3IOKEHHUE.
[TpoexTop u ero crpoenue. Bua matpuiisl auHelHOro onepatopa B 0a3uce, COrJIacoOBaHHOM C
WHBAPUAHTHBIM IIOANPOCTPAHCTBOM, MHBAPUAHTHOMU IIPSIMON CYMMOM.

10. CoOGcTBEeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAYCHUS JIMHEHHOTO OIepaTopa.

11. Onepatop ¢ mpocTbiM crekTpoM. Kputepuil nuaroHaaIu3upyeMOCTH MaTpHIbl JIMHEHHOTO
oreparopa.

12. MuHMMaIbHBIA MHOTOYIEH JJUHEHHOIO OlepaTopa U ero BeruuciaeHue. Teopema ['amunbToHa
— Konn.

13. XXKopnanoBa kierka. KopHeBbie moampocTpaHcTBa. Teopema O KOpJaHOBOM HOPMaJIbHOU
dopwme.

14. bununeiinpie oToOpakeHus. 3aaHue OMIMHEHHBIX 0TOOpaykeHi MaTpuiaMu. CBsI3b MEXKILY
MaTpullaMy OMIMHEHHOro OTOOpaKeHMsT B pa3auuHblXx Oaszucax. CuMMeTpUyecKHe U
KOCOCUMMETpHYECKHE OMINHEHHBIE (POPMBI.

15. KBagpatuunsle ¢opmel. [lonspHas Ounmueiinas ¢opma. IIpuBeneHue CUMMETPUUYECKHX
OmwinHeNHBIX (OpM K KaHOHHYECKOMY Buay. Meton Jlarpanka npuBeAeHUS KBaApaTUUHOMN
(bopMBI K KAHOHUYECKOMY BH]LY.

16. 3akoH wHepuuM KBaapaTW4yHbIX (opM. Meton SkoOu npuBEACHUS HEBBIPOKICHHON
KBaJpaTU4YHON (POPMBI K KAHOHUYECKOMY BU]TY.

17. Hopmanbubiii Bua kBaapatuyHoi ¢(opmel. Kputepuit CunbBecTpa MOJOKUTEITHHON
OIpEeNIeIEHHOCTH KBAJAPaTUYHON (POPMBI.

18. EBxnunioBsl mpoctpanctsa. Hepasenctso Komu — Bynsikosckoro. Ero ciencrsus.

19. Teopema o cymiecTBOBaHUM OPTOHOPMHUPOBaHHOTO Oazuca. [Iponecc oproronanuzanuu I'pama
— [Imunra.

20. 3oMopdhu3M BEKTOPHBIX IPOCTPAHCTB U M30MOP(HU3M EBKIMIOBBIX IPOCTPAHCTB.

21. OpmuroBsl popmbl u ipocTpaHcTBa. HepaBenctBo Ko — ByHsikoBckoro.

22. OpTOHOPMUPOBaHHBIHM 0a3Kc B 5)pMUTOBOM IpocTpaHcTBe. PaBeHcTBO [lapceBans. YHutapHsle
MaTpHUILIbl U YHUTApHAS TPYIIIIA.

Cnucok 3a1a4 3x3amena (U-YK-1.5, U-OIIK-3.9)

3amaua 1. BesICHUTE, Kakhe U3 COBOKYITHOCTEH MHOTOWIEHOB CTETICHH HE BBIIIE N Haja mojieM F
00pa3yroT JMHEHHOE BEKTOPHOE MPOCTPAHCTBO: a) MHOTOUJICHBI, UMEIOIINE KOPEHb B 3a/IaHHBIX
IBYX Toukax @ ® D ; 6) MHOrowIeHsI, y KOTOPBIX CyMMa BceX KOA((HIHEHTOB paBHa Hyo. B
CiTy4ae TIOJIOKHUTEILHOTO OTBETa HAUTHU Pa3MEPHOCTh U Oa3uc.

3anaua 2. Hailtu pa3MepHOCTb CYMMBI U TIEPECEUEHHMS] TTOANIPOCTPAHCTB, HATIHYTHIX HA CUCTEMBI
BekTopoB {a,,a,} u {b,,b,}: a, =(1,011),a, =(1,0,0,1),b, =(0,1,11),b, =(1,111).

3amaua 3. JlokazaTp, uTo cymMma mojrnpoctpanctB L u M BekTopHOro mnpocrtpancrtBa V paBHa
MIEPECEUECHHIO BCEX MOANPOCTPAHCTB, coaepkanmx u L, u M.

3anaua 4. SIBnsiercs U NOANPOCTPAHCTBOM JIMHEMHOT'O BEKTOPHOT'O MPOCTPAHCTBA MHOTOWJICHOB
OT OJIHOM NEepEeMEHHOM Hajl osieM F : a) MHOKECTBO BCceX MHOTOUIEHOB HE COIEPIKAIINX YETHBIX
CTETeHel mepeMeHHoN X ; 0) MHOKECTBO MHOTOWICHOB Y€THOM cTerneHu?

3amaga 5. [TycTh pa3MepHOCTb CyMMBI IBYX MOAMPOCTPAHCTB HA €AMHUILY OOJbIlIEe Pa3MEPHOCTH
ux nepeceyeHus. UtTo MOKHO cka3aTh 00 3THUX MOAMPOCTPAHCTBAX?

3amaua 6. IlycTh nuHEHHBIN omepaTop A JEHCTBYET Ha MHOXECTBE KBAJPATHBIX MaTpHIL



pa3MepHOCTH 2 YMHOKEHHEM Ha (UKCHPOBAHHYIO MaTpuily pa3mepa 2. HaiiTu MaTpuiry 3Toro
orepaTopa B IPOCTPAHCTBE BCEX KBaJAPATHBIX MATPHUI] pa3MEPHOCTH 2.

3amaua 7. I[Tycts A - cobcTBeHHOE 3HaUeHME MaTpuIlbl A. BepHo mu, uto y matpuis! f(A), rae f-
MHOTOUJIEH OJIHOH TIepeMEHHOI, IMeeTcsl codcTBeHHOe 3Hauenue f( A )?

3amaya 8. BepHO 1M, 4TO OmepaTOp HWIBIIOTEHTEH TOTJa M TOJBKO TOIJA, KOrJa BCE €ro
COOCTBEHHBIEC 3HAYEHUS PaBHBI HYIIO?

3anaua 9. JloKas3ark, 4TO eciy omepaTop A HEBBIPOXIEHHEIH, TO omepaTopsl A m A~ umeroT
OJIHU U T€ € COOCTBEHHbIE BEKTOPHI.

Bamaua 10. Ilycts Tpu Bektopa @,0,C muHeitHO He3aBHCHMBL ByayT /i NTHHEHHO HE3aBHCHMBL
BEKTOpHI: a) a,a+b,a—b-c; 6) a—b,b—c,c—a;c) a+b—-2c,2a—b+c,—a+2b+c?

3amava 11. HailiTu KOJIMYECTBO J>KOPAAHOBBIX KIJIETOK KOPJAHOBOM HOPMaJIbHOU (HOPMBI
JUHEWHOTO OMepaTopa, 3aJJaHHOT0 MaTpulle A:

1110

01001
A=

0 011

0 001

3amaya 12. Haiitu Bce 3HaueHus A, Npu KOTOPBIX BEKTOp Db muHEHO BhIpakaercs uepes
a,,a,,8;: a, =(2,35),a, =(3,78),a;, =(1,-61),b=(7,-2,1).

3amaga 13. Haiitu pasMepHOCTh CyMMBI U IEpECEUEHUS OANPOCTPAHCTB, HATSIHYTHIX HA CHCTEMBI
BekTOpoB &, =(1,21),a, =(11-1),a, =(133) u b, =(22),b, =(2,3,-1),b, =(1,1,-3).

3agava 14. Haiitu MaTpuily JIMHEHHOrO OIepaTropa, 3aJaHHOr0 B IPOCTPAHCTBE BELIECTBEHHBIX
KBaJPaTHBIX MATpUIl pasmepa 2 TpaHncmonupoBanuem: X > X'. B kauecTBe Gasuca BbIOpath
maTpuuHele enuHuisl E; = (8, =1npu k =1i,1 = j;e, = 0B nporusrOM ciyuae).

3anava 15. Haiitu Bce MaTpulsl, IEPECTAHOBOYHBIE C JKOPIAHOBON KIIETKOM.

3amaua 16. Haiitn simpo m o0pa3 JHMHEHHOTO oOlepaTopa, 3aJaHHOTO B IPOCTPAHCTBE
BEILCCTBEHHBIX KBaJPAaTHBIX MAaTPHIl pasMepa 2 YMHOKEHHEM Ha (MKCHPOBAHHYIO MAaTpPHUILY

1 0
A= cripasa.
-1 1

3amaua 17. Haiitu HopmaneHbll Bua kBagpatuuHoil  Qopmbl X X, + X, X5+ X, X; m

HEBBIPOXKJIEHHOE JIMHEHHOE MpeoOpa3oBaHue, IPUBOJAIIEE K 3TOMY BUITY.
3anaua 18. KakuMu 3Ha4eHUSIMU paHTa U CUTHATYPhl XapaKTepU3YIOTCS T€ KJIaCChl BEIIECTBEHHO
OKBUBAJICHTHBIX KBaIPaTUIHBIX (hOpM, 115l KOTOpBIX popma f skxBuBanenTHa popme — f ? OtBeT

oOocHyiiTe.
3amawa  19. Haiftu  maTtpuny  CUMMETpPUYECKOM  yacTH  OwiIMHEHHOM  (hopMbl

fOGY) =2%Y, =3X Y, —4X Y5 + XY, —9X, Y3 + XY, -
3amava 20. He mpon3BO/ist BEIUMCIICHHMA, BEISICHUTD, SKBUBAJICHTHBI JIU B 00J1aCTH BEIECTBEHHBIX
yhcel  Cleayollue OunMHeHbIe (bopMbI: F(X,y)=2XY, =3% Y+ XV, "

9(X Y) = XY, =X, Y1 +2X,Y, +3% Y5 = 3%, Y, -

3anmava 21. HaiiT kaHOHWYECKUI BUJ KBAAPATUIHON HOPMBI (] = 2x% + 3y2 -2+ 2Xy +2XZ.
3amavya 22. BeIACHUTH, KaKkue U3 CIEAYIONINX KBaJIpaTUYHBIX (DOPM DKBHUBAJIECHTHBI B OOJIACTH
BElIeCTBEHHBIX uncen: f =x*—yz, g=xy—2>, h=xy+z°.

3amaga 23. Haiith pa3MepHOCTh MPOCTPAHCTB CHMMETPHYECKUX U KOCOCHMMETPHUYECKUX

OMITMHEWHBIX OPM Ha BEKTOPHOM MPOCTPAHCTBE PA3MEPHOCTH N.
3amaua 24. [Tycts V -- €BKIMI0BO TPEXMEPHOE IPOCTPAHCTBO, TAKOE, YTO

IX| 2 =(X|x)= 3x 2 +2y2 +7° -4xy-2xz+2yz. HaliTu Bce BEKTOPHI, OPTOTOHAIBHBIE BEKTOPY
x=(1,2,3).



3angaua 25. Haiftu 6a3uc opTOroHaJbHOro AOMOJHEHUss M mojanpocTpaHcTBa L, HaTsHYTOrO Ha
cucremy Bekropos a=(1,0,1,2), b=(2,1,2,3), ¢=(0,1,-2,1).

3amava 26. I[Iycte L — moampocTpaHCTBO eBKIMAOBa mpocTpancTBa V. Ilokaszare, uro mro0oi
BEKTOP X € V 0/IHO3HAYHO MPEACTaBUM B BUJIE X=Yy+Z, IIe y € L, a BEKTOP Z OpTOTOHAJIEH JII00OMY
BeKTOpY M3 L.

3anava 27. BepHo 11, 4TO MHOKECTBO CUMMETPUUYECKUX KBAIPATHBIX MATPHULL COCTABIISIET TPYIIITY
10 YMHOXEHUIO?

3amaua 28. HaiiTu mopsioK Tpynibl HEBBIPOXKICHHBIX JTUHEHHBIX OTIEpaTOpoB A mpocTpaHcTBa V

T
Pa3MEpHOCTH 2 HaJl TTOJIEM U3 JIBYX 3JIEMEHTOB, YIOBIIETBOPSIOMIUX COOTHOIICHUIO AA  =E.
3amaua 29. [Iycte L 1 M -- moanpocTpancTBa eBKiIMaoBa mpocrpanctea V u dim L < dim M.
Jlokaxkure, 9To B M HaliieTcs HEHYJIEBOUW BEKTOP, OPTOrOHATIBHBIN JIFOOOMY BEKTOpY U3 L.

3anmaya 30. HaiiTn BEeKTOpBI, IONOJHSIOIINE CHCTEMY BEKTOpoB a, =(2,3,5,-2), a, =(3,-7,3,0) no

opToroHajgbHOro 6azuca. CKaIsApHOE MPOU3BEICHUE CUNTATH CTAHIAPTHBIM.
3amaya 31. IlpuMeHsiss MpoIlecC OPTOTOHAIM3AIMH, ITOCTPOMTH OPTOTOHAIBHBIA 0a3uC
OIPOCTPAHCTBA, HATSHYTOrO Ha cucTeMy BekTopos: (2,1,3,-1), (7,4,3,-3), (1,1,-1,0), (5,7,7,8).



IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«/IuHeitHas anredpa»

MeToauuyecKue YKa3aHud QJId CTYACHTOB 110 OCBOCHUI0 TUCHUIIJIUHBI

Kypc nuneliHo# anreOpsl SBISETCS CONEPIKATEIHLHO HACHIIIICHHBIM U BEChbMa O0BEMHBIM.
[ToaTomy OH TpeOyeT OT CTyIeHTa CUCTEMATUYECKUX YCHIIUM.

[Tpu n3yyennu Teopun HEOOXOIUM Pa3dOp CTYACHTOM JIEKIIMOHHOTO MaTepualia JIoMa C
NPUMEHEHUEM JIUTepaTyphl U BBIACIEHUEM MECT, TPEOYIOIIUX MOSCHEHUS MPH CIEAYIOLIEM
KOHTAKT€ C IIPENoAaBaTeseM.

3anayHblii MaTepual Mo JUHEHHON anredpe mojapasienserca Ha ABe OONbIINe TPYIIIbL.
[lepByro TpymITy COCTABISIFOT 3a/a4dl Cyry0O BBIYUCIUTEIHLHOW HANpPaBIEHHOCTH; WX IEIb —
HapaOOTKa BJA/ICHUS BBIYMCIUTEIBHBIMU AITOPUTMAMHU JIMHEWHON anreOpbl. DTH alrOpUTMbI
HECJIOKHBI M TIPU JIOOPOCOBECTHOM paboTe CTyJeHTa HE BBI3BIBAIOT 3aTpyaHeHUU. Btopyro
TPYNIy COCTaBISIIOT «TEOPETUYECKHEe» 3aJadyd. OJTO JuOO 3ajaud Ha JI0Ka3aTelIbCTBO
YTBEPKJICHH, 100 3a/1a4M Ha BBIYUCIICHHUE, AITOPUTMOM PEIIEHUSI KOTOPBIX CTY/ICHT Ha JaHHBIH
MOMEHT HE€ pacloJiaraeT, U B 3aJaHUE€ BXOAMUT KaK pa3 MOCTPOEHUE 3TOT0 alropuTMa. 3aaayu
000MX BUIOB YacTO BBI3BIBAIOT 3aTPYAHEHUS, U TIOATOMY CTYAEHTY PEKOMEHIYEeTCsI IPUCTYNATh K
BBHIMIOJTHEHUIO JOMAIIHEro 3a/JaHus 3apaHee, 4ToObl y Hero ObLIO JOCTAaTOYHO BpPEMEHU Ha
pa3MBIIUICHHE ¥ BO3MOXXHOCTb BEPHYTHCS K PEIICHUIO 3aJlayd TMO3AHEe. 3aJauHblii MaTepHall
Oepercs npeumyiiecTBeHHO U3 cOopuuka M.B. IIpockypskosa.

B koHIie 060ux ceMecTpoB M3Yy4EeHHs TUCHMIUIMHBI CTYJAEHTHI CIAI0T SK3aMEH. DK3aMeH
MPUHUMAETCS MO SK3aMEHAIIMOHHBIM OujeTaM, KaXKIbli W3 KOTOPBIX BKIIOYaeT B cels JBa
TEOPETUYECKUX BOIIPOCA, TUIIOC 33J]]ada, KOTOPYIO CTYACHT MOJYy4aeT CIy4alHbIM 00pa3oM u3
¢dbukcupoBanHoro Habopa. Ha camocTosiTensHyI0 MOATOTOBKY K 9K3aMEHY BBIJENSETCSA 3 JTHS, BO
BpEMsI IOATOTOBKH K 3K3aMEHY IIPEYyCMOTPEHA TPYIIIOBas KOHCYJIbTALIMS.

OcBoHTH BOMPOCHI, M3JIaraéMbIe B MPOIECCe U3YUCHUS AUCHUIUTHHBI «JInHelHas anreopay
CaMOCTOSITENIHO CTYJIEHTY KpalHe CJI0KHO. DTO CBSI3aHO CO CJI0KHOCThIO H3Yy4aeMOIo MaTepuasia
u OompmM oO0beMoM Kypca. [loaToMy moceleHHE BCEX AayAUTOPHBIX 3aHATUN SBISETCS
COBEPIIIEHHO HEOOXOMUMBIM. be3 yMOpHBIX M PEryNsIpHBIX 3aHITHI B T€UEHUE CeMecTpa CIaTh
AK3aMEH 10 UTOTaM U3Y4YEHUs TUCLUILUIMHBI CTYAEHTY PAKTUYECKU HEBO3MOXKHO.
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